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PaGouas nporpamma cocrapnena Ha ociose ®I'OC BO - GakaaBpHar [0 HaIpaBIeHHIO
nonrorosky 18.03.01 Xumuueckas TexHoI0rHS (IpUKa3 Muno6prayku Poccun ot 07.08.2020 .
Ne 922)

PaGoyas nporpamma pacemoTpena u onoGpena Ha 3aceal
XUMHYECKHX TEXHOJIOTHH
17.01.2022, mpotokon Ne 4

3aB. kapenpoit

PaGouas nporpamma ono6pena metomuueckoii komuccueis UMMuM
15.02.2022 r. mpotokon Ne 6 -
ITpencenarens A.C. CaBuHOB

PaGouas nporpamma cocrasnena: w
npogeccop kabenpst MuXT, 1-p Texn. Hayk =0 = B.H.Ileryxos

|

Penensenr: (//
3aB. Kaenpoit TMJuOIIH, kann. TexH. HayK 7 N.A.I'puun
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JIucr aktyanusanuu padoyeii nporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM rofy Ha 3aceaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTammyprud U1 XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogqoopena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kapeapbl MeTauTyprui ¥ XUMHUYECKHX TEXHOIOT Ui

IIporokomor _ 20 r. Ne
3aB. kadeapoii A.C. XapueHko

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTauTypriud U XHMHYECKAX TEXHOJIOTHI

[Iporokomn ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

HenssMu ocBoeHuss AUCUMIUIUHBL «TeopeTuyeckrue OCHOBBI XMMHYECKON TEXHOJOTUU
TOIUTMBA M YTJIEPOJHBIX MAaTEpPUAJIOB» SBIACTCS IMOJyYEeHUE CTYIECHTAaMHU 3HAHUH O CYIIHOCTH
MPOIIECCOB TMPEBPAICHUS TOPIOYUX HMCKOMAEMBIX IPH HMX IMOATOTOBKE M IepepadoTKe;
dbopMHUpOBaHKHE MPAKTUYECKUX YMEHHH W HABBIKOB MCIIOJIb30BaHUS OCHOBHBIX TEOPETHUYECKHX
3aKOHOMEPHOCTE  MpPU  BBINOJHEHUUM  TEXHO-XMMHYECKHX  pacyeToB,  IPOBEACHUHU
SKCTIIEPUMEHTAIBHBIX UCCIIEOBAaHUH, B TPOU3BOACTBEHHO-TEXHOJIOTHICCKOM IEATETLHOCTH.

2 MecTo TMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

Jucuuninuza TeopeTnueckne 0OCHOBBI XMMUUYECKOM TEXHOJIOTUN TOIUIMBA U YTIIEPOAHbBIX
MaTepHaJIOB BXOJUT B 4acTh y4eOHOIO IUIaHa (POPMHUPYEMYIO yYaCTHUKAaMHU 0Opa30BaTENIbHBIX
OTHOIIEHHI 00pa30BaTeIbHOIN IPOTPAMMBI.

Jns  n3ydeHus  JUCLUIUIMHBI  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(hOpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI TUCITUTUTUH/ IPAKTUK:

Opranuyeckas XuMus

XUMHsI, MUHEPAJIOTHSI ¥ TIeTporpadust

AHanutuyeckas XuMus 1 GU3NKO-XUMHUYECKUE METO/IbI aHAIN3a

Konnonanas xumust

OO01as xuMu4eckasi TEXHOJIOTUs

TexHuueckas TepMOIMHAMMKA U TEINIOTEXHUKA

3HaHus (YMEHHUs, BIaJIeHHs ), IOJIYYEeHHbIe MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI [Tl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

KokcoBanue yriei

ITonroToBka yriei 11 KOKCOBaHUS

OCHOBBI TEXHUUECKOI'O TBOPUECTBA

TexHosorNs yriiepoJHeIX MaTepraloB

Y4eOHo-HccaenoBaTeNnbekas padboTa CTyIeHTa

3 Komnerenuun odyuarouierocs, popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pe3ynbrare ocBoeHUs AUCHUILIUHBI (Moayisi) «TeopeTnueckre OCHOBBI XUMHUYECKOM
TEXHOJIOTUM TOIUIMBA M YIIEPOJHBIX MAaTepUalloB» OOydaromMiics OJDKEH 00J1a1aTh
CJIEYIOIIMMHU KOMIIETEHIUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

[1K-2 CrocobeH OCyIIECTBIIATh KOHTPOJIb CHIPhS, MAaTEPHaJIOB W TEKYIIMX OTKIOHEHHH OT
3aJJaHHbIX MapaMeTpoB JuId OOecreyeHHs KayecTBa KOKCOXMMMUYECKOW MPOIYKIMHM B XOJAE €€
IIPOM3BOJICTBA

[K-2.1 Ocy1iecTBieT KOHTPOJIb ChIpbs M MaTepUaioB Jjs oOecredeHns KauyecTBa
KOKCOXMMMUYECKOU IIPOAYKIIMU B XOJI€ €€ IPOU3BOJCTBA




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUMTLTHHBI (MOIYJIs1)
OO0mmast TpyI0eMKOCTh AUCIMILTUHBI COCTaBiseT 5 3aueTHbIX eauHui 180 akan. gacoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 94,1 akas. 4yacos:
—aynurtopHas — 90 akaj. 4acos;
— BHeaynutopHas — 4,1 akan. yacos;

— camocrosTenpHas padota — 50,2 akaz. 4acos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;

— MOJrOTOBKA K DK3amMeHy — 35,7 akaj. Jac

dopma aTTecTaluy - SK3aMEH

AynuropHas ) =
o | KoHTaKTHas pabota E 3 ®dopma TeKyIero
=
N B aKaj. yacax o Bun KOHTPOJIS
Paznen/ Tema 3 (B axaz. yacax) E B . p Kon
S 3 ©| caMOCTOSITENBHON | ycreBaeMoCTH U
JIACIMTUTHHBI 5 [ .. | xomnerenin
Q & paboThI TIPOMEKYTOYHOMH
© na6. | npakr. | € 8
Tlex. : 1 2'g aTTecTaluyl
3aH. 3aH. | QO &
1. Pazmen 1. Bsexenue.
Knaccubpukarmss u  3amachl
TOILJIMBA
IToxroroBka
1.1 T'eorpadusi MPUPOIHBIX A
SHEPrOHOCUTENIEH B MPAKTHICCKOMY
P 5 4 1 3aHATHIO, CobecenoBanne TIK-2.1
Poccun. TormmBo u ero
co0eceI0BaHuIo,
K1accu(UKaLusl.
KOJUTOKBHYMY
Wroro no pazneny 4 1
2. Pasnen 2. Teepipie roproyne
uckomnaembie (TTH)
21 OO6uias CaMocrosTensHoe
XapaKTEepUCTUKA TI'A. M3y4eHHe yueOHOH CobecenoBatie
XapaKkTepucTuka U Hay4yHOH sammuTa ’
HCXOIHOTO OpraHWYecKoro| 5 4 TUTEePaTYpPHI. TIK-2.1
71a00PaTOPHBIX
Marepuana 51 ero IToaroroBka k aGoT
NpeBpalieHre B Tporecce cobeceJ0BaHHIO, p
obpazoBanus TI'U. KOJUIOKBUYMY.
Hroro mo pazneny 4
3. Paznen 3.
MakpoMoeKysipHas
CTPYKTYypa yris
3.1 Oomas CamocrosiTensHoe
XapaKTepUCTHKA OypBIX n3ydeHune yaeOHon Cobecenopamie
yriei, KaMEeHHBIX yIJeH, U Hay4yHOMH 3aLfLII/ITa ’
AHTPAIIUTOB. 5 2 2 JIUTEPATYPHI. TIK-2.1
. 11a00paTOPHBIX
Metamopduzm yIieu, IToaroroBka k aGoT
(dakTopsl, BIMAIOIINE Ha cobeceI0BaHHIO, p
HETro. KOJUIOKBUYMY
Wroro no pazaeny 2 2

4. Pazgen 4. Xapaxtepucruka
Tn no COCTaBy u
TEXHOJIOTHYECKHM

XapaKTepUCTUKAM




41 Ierporpaduueckuii

CamocrosTensHoe
u3ydeHue yueOHon
Y HAYIHOH

cocras Yraei. mutepatypsl.lloar 3amura
Xapakrepuctuka TI'M mo PaTYPEL
AHHBIM TeXHIIECKOrO OTOBKA K 3alIUTe 71ab0PaTOPHBIX
A 5 8/41 15 1a00paTOPHBIX paboT, noKian IK-2.1
aHanu3a. XapakTepHCTHKA .
pabor, MOJITOTOBJICHHO
U o JTAaHHBIM
KOJUIOKBUYMY. TeMbl pedepata
3JIEMEHTHOTO cocrasa.
. [Moaroroska
I'pynmosoii coctas TT'U.
pedepata
(pe3eHTaIun)
HUroro no pazaeny 8/411 15
5. Pazgen 5. [ToarotoBka TI'U k
nepepabotke. OborameHne
CaMmocrosTensHoe
M3y4eHne yueOHon
U Hay4HOH
5.1 Oo6oramenne TI'N. JUTEPATYPBHI.
. paryp 3amuTa
ITokazarenn ITogroroska k
71a00PaTOPHBIX
oborarumoctu. IIpuHIHMITBI 3aIuUTe
5 2 paboT, noknan TIK-2.1
TPaBUTALMOHHHOTO u 71ab0PaTOPHBIX .
MOJITOTOBJICHHOM
(h10TalIMOHHOTO pabor,
TeMbl pedepara.
oborareHusl. KOJUIOKBHYMY.
[ToaroroBka
pedepara
(npe3eHTaK)
Wroro no pazneny 2
6. Paznen 6.
OU3UKO-XUMHYECKHE  OCHOBBI
paszeneHust TOPIOYUX
WCKOTaeMbIX W TPOIYKTOB HX
nepepabdoTKu
CaMocrosTensHoe
M3y4eHHe yueOHOH
U Hay4yHOH
JUTEPATYPBI.
patyb 3amura
6.1 duznueckue u IToaroroBka k
(U3HKO-XUMUYECKUE 3aIuTe HaGopaTopHbIX
5 8/41 16 pabort, goKmaz TIK-2.1
(xoMOUHHPOBAHHBIE) 71a00PaTOPHBIX .
IOATrOTOBJIICHHOMN
METOJIBI HCCIIEIOBAHMSI. pabor,
TeMbl pedepaTa
KOJUJIOKBUYMY.
[ToaroroBka
pedepara
(TIpe3eHTanum).
Hroro no paspeny 8/41 16
7. Pazpen 7. MeTtonpl
nepepabotku TTT.
7.1 Tepmuyeckas
JECTPYKIHSL. TIpomykTsl
MEPBUYHOTO ¥ BTOPUYHOTO| 5 4 8 TK-2.1
MHPOITH3a u 174
XapaKTePHCTHKA.
Wroro no pazneny 4 8

8. Pazmen 8. Teoperuueckue
OCHOBBI MIPOMBIIILIIEHHOTO
HPOU3BO/ICTBA
KaMEHHOYTOJILHOTO KOKCa




CaMocCTOsTebHOE
u3yucHHe y4eOHOH

8.1 Cranus U Hay4HOH
npe .
PEIIacTHIECKOTO JUTEPATyPHI amura
Harpesa. Cramns IoaroToBka K
TUTACTHYECKOTO COCTOSHUS 3aIuTe Ha0opaTopHbIX
) 4 8 6 pabor, noxyan IK-2.1
Cranus o0OpazoBaHUs J1a00PaTOPHBIX .
MOATOTOBJICHHON
MOJIYKOKCA. Craaus pabor,
TeMsl pedepara.
HPEBPAICHAUS TTOJIYKOKCa B KOJUIOKBHYMY.
KOKC. [Moaroroska
pedepata
(npe3eHTaIMHN).
HUroro no pazaeny 4 8 6
9. Pazmen 9. Tasudukanus,
THAPOTCHU3AMA M JpYTue
cnocoObl iepepadbotku TTU
CaMoCTOsTeNBHOE
M3y4eHne yueOHon
9.1 JectpykTuBHas U HAy4IHOH
THIPOTEHI3AIMS r JUTEPATYPEI.
np mas (D) patyp E—
TBEPIBIX TOIUIHB. Ileib, IToxroroBka K
crocoObl.  Teopernueckue 3amuTe 1aGopaTopHLIX
’ 2 4 6 4,2 pabot, JoKnan IK-2.1
ocHoBel  JII'.  Bimsnue 71a00PaTOPHBIX o
MIOATOTOBJICHHON
THIPOTCHU3AINU Ha pabor,
TeMbl pedepara.
CIIeKaeMocTb  OypBIX U KOJUIOKBHYMY.
KaMEHHBIX yTJIEH. [Moaroroska
pedepara
(Tpe3eHTanumn)
HWroro no pazaeny 2 4 6 4,2
Hroro 3a cemectp 36 | 36/8U 18 50,2 DK3aMeH
Hroro no aucuumninae 36 |36/8| 18 50,2 9K3aMeH




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

B nmpouecce npenopaBaHus AUCHUIUIMHBL «TeopeTMUecKHEe OCHOBBI XMMHMUECKOM
TEXHOJIOTMM TOIUIMBA M YIVIEPOJHBIX MAaTepUajoB» MPUMEHSAIOTCA TpPAJAWLMOHHAA U
MOJ1yJIbHO-KOMIIETEHTHOCTHAsl TEXHOJIOTHU.

Jlekuuu TpoxoAsAT Kak B Qopme Jekuuu-uHpopmanuu, Tak U B  Qopme
JEKUUU-BU3yaln3auuy. JIeKIuu NnpoBOJATCA € MCIOJIb30BAHUEM HHTEPAKTUBHOIO METOAA —
«o0yyeHre Ha OCHOBE ONbITa» JJI CO3/IaHUs AHAJIOTUNA MEXIYy H3Y4aeMbIMHU SIBICHUSAMU U
3HAKOMBIMHU CTYACHTaM KM3HEHHBIMU CUTYAllMSIMU U OoJiee TITyOOKOro yCBauBaHHS M3ydaeMbIX
BONpocoB. B pamkax yueOHOro Kypca MpeaycMOTpeHa BCTpeda Ha OJHOM W3 JIeKIUH co
CIEMAJINCTOM TEXHOJIOIMUECKOH rpynibl KOKCOXUMHUUYECKOTo npousBoactsa [ITAO «MMK» s
noJiyuyeHus: MHQOpMaLUY MPUKIIAJHOTO XapaKkTepa U 3HAKOMCTBA C NIEPEIOBBIMU TEXHOJIOTUSIMU
Y METOJaMHU TPYAQ.

JleKMOHHBIN MaTepuan 3aKperuiieTcss B XoJe J1a0opaTOPHBIX pPadOT, Ha KOTOPBIX
BBITOJIHAIOTCS TPYIIOBbIE WIM MHAUBUAYAIbHBIE 3aJaHUsS 110 MPOWIeHHON Teme. BrinonHeHue
71ab0paTOPHBIX PabOT MPOBOAMUTCS C TEMEHTAMHU UCCIIEIOBAHMS U BHEAPEHNEM HHHOBAIIMOHHON
TEXHOJIOTUHM KOJUIEKTUBHOTO B3auMooOyueHus. (s popMupoBaHUS CHCTEMHOTO TBOPYECKOTO
TEXHUYECKOTO MBINUICHUSI U CIIOCOOHOCTH T€HEpUPOBATh HECTAHAAPTHBIE TEXHUYECKHE WJICU
IPU PELIEHUU TBOPUECKUX IMPOU3BOJACTBEHHBIX 3ahau). KOHTEKCTHBIM MeTo] O0y4deHHs MpHU
MIPOBEJICHUH JTA0OPATOPHBIX 3aHATHUN MO3BOJSET YCBOUTH MaTepuall MyTeM BBISABICHUS CBS3Ei
MEXJy KOHKPETHBIM 3HAaHHEM U €ro mnpuMeHeHueM. I[Ipm 3ammre mabopaTOpHBIX pPadOT
NPOBOAMUTCA Yy4eOHash IUCKYCCHs, KaK METOJ] WHTEPaKTUBHOTO OOYYEHHMs], MO3BOJSIOLIAS
00MEHMBATHCA B3TJISIaMU CTYJEHTaM 110 KOHKPETHOH rpobieme.

JlaHHBII METOJI UCTIONB3YETCS U JUISl PELICHUS 33]]a4 UCCIIEI0BATEIbCKOIO XapaKkTepa Ha
IPAKTHYECKUX 3aHATHAX. CTyneHTaM BBLAAIOTCS 3a/laHusl 3aKpPEIUISIIOIINE 3HAHUS, IT0TYy4EHHbIE
Ha JICKIUSAX U MOJIETUPYIOIIHNE TEXHOJIOTMYECKHE MTPOLIECCh HA MPOU3BOJICTBE. BhICOKas cTeneHn
CaMOCTOSITEIBHOCTH UX BBIINOJIHEHUSI CTYIAEHTAMHM CIOCOOCTBYET pPAa3BUTHUIO JIOTMYECKOTO
MBILUIEHHUSI U Oojiee TIIyOOKOMY OCBOEHHIO TEOPETUYECKHX MOJIOKEHUH M HUX MPAKTUYECKOTO
ucnosabp3oBanus. [1o pesynbraraM, nNogydeHHBIM NIPU PELIEHUH 3a7a4, IPOUCXOAUT TUCKYCCUS U
dbopmyupyeTcs BEIBO 00 ONTUMAIBLHOM PEXUME MPOBEACHUS TEXHOIOTHYECKOTO0 mporecca. Ha
NPAaKTUYECKUX 3aHATUSAX NMPUMEHSIOTCSA TaKXKe CIETYIOLINe BUAbI MHTEPAKTUBHOIO OOYy4EHUS:
KOHTEKCTHOEe  oOydeHue, MEXIUCHUIUIMHApHOE  Oo0y4yeHue, OJBpHCTHYecKas  Oecena,
MO3BOJISIOIINE HAXOMUTh OTBET Ha MpoOJeMy, WCHOJb3ys 3HAHUS MOJYYEHHbIE W Ha JPYIHX
JTUCIUIINHAX.

CamocrodaTrenbHas paboTa CTYJEHTOB CTUMYJIHPYET CTYAEHTOB K CaMOCTOSATENbHOM
po-paboTKe TE€M B MPOLIECCE BBINOJIHEHUS KypCOBOIO IMPOEKTa, B MpOIEcce MOArOTOBKU K
71a00paTOPHBIM, IPAKTHUECKUM pabOTaM U MPOMEXYTOUHOM aTTeCTallHu.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXCcst
[Ipencrasneno B npuiioxeHuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecTALMH
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE OOecneyeHue TUCIUIIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Heseapos, A.B. Xumusi pupoJHBIX SHEPrOHOCUTENEH [DieKTpoH.pecype]: yueOHoe
nocobue / A.B. Hesenpos, E.B. BacunbeBa, A.B. TTanun. — Kemeposo : Ky3['TY umenu T.D.
[opbaueBa, 2019. — 165 c. — ISBN 978-5-00137-054-3. — Tekct : snexTpoHHBIN [/
DIIeKTPOHHO-OMOIMOTEUHAS cucreMa «Jlaab)» : [caiT]. — URL:
https://e.lanbook.com/book/122219 — Pexxum aocTyna: ajisi aBTOPHU3. MOJIb30BATEIICH.



https://e.lanbook.com/book/122219

2. Psioos B. JI. Xumus nedtu u rasza[dnekrpon.pecypce]: Yueonoe nocobue / B.JI. Pss6os. - 2-e
U3, uchp. u jgoi. - M.: UJI ®OPYM: HULl UH®PA-M, 2014. - 336 c.: 60x90 1/16. - (Beiciice
oOpaszoBaHue). DIEKTpOHHO-OMOMMoTeuHas cucrema <<UH®.-M>> — Pexum noctyma
http://znanium.com/bookread2.php?book=423151 - ISBN 978-5-8199-0567-8

0) lonoJiHMTE IbLHASA JIUTEpaTypa:

1. ITyukoB JI.A. YriesHepreTHUecKuii KOMIUIEKC Oyayiero. [DnekTpoHHsiid pecype] /
JLA. Tlyukos, b.M. Bopo6seB, F0.®. BactoukoB. — DnekTpoH. nan. — M. : ['opHas kuura, 2007.
— 245 ¢. — Pexwum nocryma: http://e.lanbook.com/book/3222 — 3aru. ¢ skpaHa.

2. Koznosckuit E.A. MuHepanbHO-ChIpbeBasi 0aza yroiabHOW MPOMBINUICHHOCTH. B 2-x
tomax. T.1. [DnekrponHslii pecypc| — DnekTpoH. nan. — M. : ['opnas kuura, 1999. — 648 c. —
Pexxum mocryma: http://e.lanbook.com/book/3214 — 3arut. ¢ sxpana.

3. EdpemoB I. WM. MogenupoBanue XHWMHKO-TEXHOJIOTHYECKAX  IPOIECCOB
[Dnekrponnslii pe-cypc] : yueonuk / I'. . Edbpemos. — M. : UHOPA-M, 2018. — 255 ¢. + Jlor.
marepuasibl — Pexxum moctyna: http://znanium.com/bookread?.php?book=942787 — 3aru. ¢
JKpaHa.

4. ManossiH A. K. Texnonorust mepepaboTKu MpUPOIHBIX dHEpronocurenen [Tekcr] :
yuebHoe mocobue / A. K. Manossn. - M. : Xumus : KonocC, 2004. - 455 c. : wi., Tabim. -
(YueOHuKY 1 yaeOHBIC TOCOOUS IS CTYI. BBICHI. y4eO. 3aBes.). 10 mr.

5. Teopernueckne OCHOBBI XHMHKO-TEXHOJOTHUYECKHX TPOIECCOB [DIEKTPOHHBIN
pecype] : yuebnoe mocodue / A. H. Cmupnos, C. A. KpsuioBa, B. 1. CeicoeB ; MI'TY. -
Maruauto-ropck : MI'TY, 2018. - 1 smektpon. ont. auck (CD-ROM). - Pexum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3515.pdf&show=dcatalogues/1/1514
321/3515.pdf&view=true. - MakpooObekT. - ISBN 978-5-9967-1095-9.

B) MeToauyeckue ykasaHus:

1. Teopernueckue OCHOBBI xUMHYecKoW TexHonoruu [Tekcr]: yueb. mocobue /A.H.
Cwmupnos, C.A. Kpsuioa, B.1. CeicoeB. Marnutoropck: M31-B0 MarHUTOropck. roc. TeXH.
yH-Ta uM. I'.1. Hocoga, 2018. 61 c. 10 mr.

2. Ileryxos B.H., Bonomyk T.I'. [lmacTomeTpudeckuii METO OTIPEIEICHHUS CIIEKAEMOCTH
yrieid. Meronndeckue ykKazaHUsT NO JTUCHMIUIMHE «TeopeThdyeckre OCHOBBI XHMHYECKOM
TEXHOJIOTUH TOIIJIMBA U YTIIEPOIHBIX MaTepUalIoBy - Marautoropck: M3a-so Marautoropck. roc.
TexH. yH-Ta M. [.11.HocoBa, 2014 -10c

3. IeryxoB B. H. MeToasl ucCHbITaHHS CIIEKAIOMIEW M KOKCYIOIIEH CrnocoOHOCTH
KaMEHHBIX yIUIeH U IUXThI [DIeKTpOHHBIH pecype] : yueOHoe mocodue / B. H. Ileryxos, T. T
Bonomyk ; MI'TY. - Maruutoropck : MI'TY, 2014. - 1 snektpon. ont. auck (CD-ROM). -
Pexum JIOCTyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=46.pdf&show=dcatalogues/1/112132
3/46.pdf&view=true. - MakpooOBEKT.

r) [Iporpammuoe odecneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecneuenne

Haunmenosanue 110 Ne norosopa Cpox IeCcTBUS TUTICH3UHI

FAR Manager ¢B0001HO pacmpocrpansemoe 110 0eccpoUHO
Bpaysep Yandex cB000JIHO pacrpoctpansemoe 10 0OECCPOUHO



http://znanium.com/bookread2.php?book=423151
http://e.lanbook.com/book/3222
http://znanium.com/bookread2.php?book=942787
https://magtu.informsystema.ru/uploader/fileUpload?name=3515.pdf&show=dcatalogues/1/1514321/3515.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3515.pdf&show=dcatalogues/1/1514321/3515.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=46.pdf&show=dcatalogues/1/1121323/46.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=46.pdf&show=dcatalogues/1/1121323/46.pdf&view=true

IIpodeccnonanbHbie 0a3bl JaAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
Hassanue xypca CchIIKa
DJIeKTPOHHBIE  pecypchl  OMOIMOTEKH
MI'TY um. I'.11. HocoBa
Hanumonanshas
UH(GOPMALMOHHO-aHAIUTHYECKAs URL.: https://elibrary.ru/project_risc.asp
cuctema — Poccuiickuii MHASKC HAYYHOTO
9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOLYJIf)

https://magtu.informsystema.ru/Marc.html?locale=ru

MarepuanbHO-TEXHHUECKOE 00ecrieueHUe JUCIUTUINHBI BKITIOUACT:

1. Yuebnas ayauropus Ui IPOBENCHUS 3aHATUIN JIEKIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKUMH CPEICTBAMU OOYYEHHSs, CIYKallUMU JUIsI TPEACTABICHUS Y4eOHOMH
uHpopMauuu OOJbIIOW ayAUTOPHM: MYJIbTUMEAMHHBIMU CpEJICTBA XPAHEHUs, Iepefadd U
npeCcTaBiIeHUs y9eOHOH nH(pOopMaInu;

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

2. YueOHas ayauTopusi JJIsi TPOBENEHHs JaOOpaTOpHBIX 3aHATHH «JlabopaTopus mo
XMMHUYECKON TeXHOJIOTUH TOIUIMBA» OCHAIIlEHA J1a00paTOPHBIM 000PYA0BaHUEM:

- tabopaTtopHOe 000pyAOBaHHUE:!

-My(enbHbIe MKa(bL;

- QHAJIITHUYECKHE BECHI;

- IUIUTKY JIEKTPUUYECKUE;

- XUMHYECKHE PEaKTHBBI, XUMUYECKasi IOCY/a, BOASHBIE OaHU, TEPMOMETPHI U T.JI.

- KOJIOOHArpeBaTeu JIEKTPUIECKHUE, XOJI0AUIbHUKHI, TEPMOMETPHI,

- mpubopsl XKykoBa,

- CYUIWIIBbHBIN 1IKad,

- Habop apeoMeTpoB,

- Oropetku KoTBuHKE,

- TATPUMETPUUYECKHIE YCTAaHOBKH,

- YCTaHOBKH JUJIsl Pa3TOHKH CMOJIBI M CBIPOTO O€H3071a.

- CHIeaIM3UPOBAaHHON MeOebIo.

3. YueOHast ayaAuTOpUs Ui TPYNIOBBIX U UHAWBUIYAIBHBIX KOHCYJIbTAIUH, TEKYILEro
KOHTPOJISI M TPOMEKYTOYHOM aTTECTallMy OCHAIICHA!

- KOMIIbIOTEpHOI TexHuKol ¢ makerom MS Office, ¢ noakmrouenuem k cetu «MHTEpHET
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

4. TTomenieHue 1j1si CAMOCTOSITEILHOM PabOThHI OCHAIIICHO:

- KOMIIbIOTEpHOI TexHuKol ¢ makerom MS Office, ¢ noakmrouennem k cetu «MHTEpHET
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNIbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

5. llomemenue g XpaHeHHS U TNPOPHUIAKTUYECKOTO OOCIYyXUBaHHUS Yy4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CHIeMaIM3UPOBAHHON MEOEIbIO: CTeITaKaMHU JJIsl XpaHEeHUs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTa Y4eOHOTro 000py10BaHMS;

- mkadamu I XpaHeHUs yaeOHO-METOMYECKON TOKYMEHTAIINY H MaTEPUAIIOB.
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6 Y4eOHO-MeTOoqMYECKOE 0OOecTedeHHe CAMOCTOATEIBbHOM padoThl 00y4YaroImXxcst

Bonpocul k konnoksuymy no pazoenam I1- 3
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TormumBo W ero kiaccupukanus. 3HAYEHHWE TOPIOYMX HCKOMAEMBIX W YIJIEPOIHBIX
MaTEpUAJIOB B SHEPIreTUKE, XUMUYECKON U JPYTUX OTPACIIAX MPOMBIIUIEHHOCTH
['eorpadusa mpupoaubix sHeproHocureneii B Poccuu. PasBenanHble W HCHOIB3yeMbIe
3arachl ICKONaeMbIX yrien B Poccun.

B03MOXHOCTH 1 ITEPCIIEKTUBBI XUMUYECKOH MepepaboTKH TBEPABIX TOPIOYUX UCKOIAEMbIX
Ucrounnku oOpazoBanuss TI'M. O6mas cucrematuka TI'W. Ilonstne o rymwurax,
CarporienuTax, JMINTOOMOIUTaX

OO01me cBefeHus 00 YrOJIbHBIX MECTOPOXKAECHUAX

XapakTepucTUKa UCXOJHOIO OPraHMYECKOro MaTepualla, €ro IpyrnoBOM M 3JIEMEHTHBIN
COCTaB

[TpoucxoxxaeHue yriaeu, CTaauu yrieoopa3oBaHusI.

[lepBas dasza yrieoOpasoBanus -rymudukanus. Ilpomeccel TieHusi, neperHuBaHus,
oTOp(hEHUs U THUEHUS

Topdsnas cragus. Buasl Topdos, ycinoBus ux odpazoBaHMs, TPYIIIOBOI cOCTaB, CTENEHb
pasiIoKeHUs

VYronbHas cragus. Buasl yriei, yciaoBus ux oOpa3oBaHusl.

OnementHbii coctaB TT'U, conepxanue Biaru, BbIX0/ JETYYUX B 3aBUCUMOCTH OT CTEIICHU
yriaepukainuu

OO61as xapakTepucTUKa OypbIX yriied, KaMEHHbIX yIJiei, aHTpaluTOB

Metamopdusm yriei, pakTopsl, BIUAIOLUE HA HETO

XapakTepucTUKa XMMHUYECKOT0 3JIEMEHTA: YIiepo. AUIOTponHble (OPMBI yIiIepoaa, €ro
BAJICHTHBIE COCTOSTHUS B 3THX (pOpMax, TUIIBI CBsI3€H, KPUCTAJUINYECKUE PELIETKH.
Crpoenue opranuueckoil wmaccel TI'M. MunemispHele, MaKpOMOJEKYJSPHBIE H
MIOJIMMEPHAs] TUIIOTE3bl CTPOCHHUS.

3aKOHOMEPHOCTH CTPOECHMS SAEpHOM M nepudepudeckoil yacTel CTPYKTYpPHBIX €IUHMHIL
MaKpOMOJIEKYJ ¢ U3MEHEHHEM CTauM MeTaMop(du3ma.

Crpoenue saepHOM W mnepuepuilHON YacTel CTPYKTYpPHBIX E€IMHHUI[ MaKpOMOJIEKYJI
neTporpauyeckux MUKPOKOMIIOHEHTOB yrJlel (BUTPUHNTA, UHEPTUHUTA U JIUIITUHUTA).
CoBpeMeHHbIE MPECTABICHUS 0 MOJIEKYJISIPHOM CTpOeHHH opranndeckoi maccesl TT'U.
Mopnenu cTpoeHMs U UX HaAMOJIEKYJIsIpHas CTPYKTypa.

[Terporpaduyecknii COCTaB UCKOMAEMBIX YTJICH

Maruepanbl, ux rpynnbl. XapakTepUCTHKa MauepaloB. JIMarHocThka MarepanaoB II0
ITOKA3aTeNI0 OTPAKEHUS

JIutoTHIsl U CTPOCHUE yrilen

Munepanshnblie npumecu TI'M, X OCHOBHBIE ITPEBpALICHUSI.

Bonpocwt k konnoxeuymy no pasoeny 4

1.

JaliTe ompeneneHne TOHATHUSAM: TapTHs, OOBEIUHEHHAs TMpobOa, TouedyHas Mmpooda,
nabopaTopHas mpo0a, aHaTUTHUYECKast Tpoba, pabodee COCTOSTHUE TOIUIMBA, AaHATUTHYECKOE
COCTOSTHUE TOIUIMBA, CYXO€ COCTOSIHME TOIJIMBA, CyXOe 0€330JbHO€ COCTOSIHHE TOILIMBA.
O603HaueHus.

Kak mpoBoauTcs mepecder pe3ysibTaToOB aHAIW3a TBEPJIOTO TOIMJIUBA JUIS Pa3IUYHBIX €ro
COCTOSTHUI?

[Tokazarenu Texnumyeckoro ananusza TI'W. Conepxanue Biaru. OmnpenesieHHE MacCOBOU
JIONIU BIIard. BiausiHue mpupoabl, cTaauu MeTamopdusMa, nerporpadguueckoro cocrapa Ha
BJIQYKHOCTh TBEPIOTO TOIUIMBA.

Copnepxanune MuHepanbHblx npumecedt B TI'U. [loBeneHne MuHEpaIbHBIX KOMIIOHEHTOB
IIPU C)KUTAHUU U [IPU TTUPOJIU3E.
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Jaiite ompenenenue 30JbHOCTU TOILTMBA, M HaMMIIUTE (GOPMYIIBI Iepecuera Ha CyXylo U
pabouyto Macchl ToruMBa. CyIIHOCTh ONPEAETICHUs 30JIbHOCTH.

Conepxxanne cepHucThiXx coeauHeHuit B TI'M. CymHocts onpenenenus. Buasl cepsl u
BIIMSIHUE UX HA KAYECTBEHHbIC IIOKA3aTEIIN YIJIsl U KOKCa.

Uto Ha3pIBaeTCs JETYYMMH BEIIECTBAMHU, M KAaKHUE COEJUHEHUs BXOIAT B MX COCTaB?
Omnpenenenue BbIX0AA JETYUUX BELIECTB.

Breixon neryunx BemectB u3 TI'M. Bnumsaue mnpuponsl, craauu meramopdusMa u
neTporpauyeckoro COCTaBa TOIJIMBA HA BBIXO[ JIETYYHMX BEILECTB U MOKA3aTeIN KauecTBa
npoaykuuu nupoauza TI'U.

Kakue u3 mpupoJHBIX SHEPreTHUECKUX TOIUIUB XapaKTEPHU3YIOTCS HaUOOIBIINM BBIXOJIOM
JETY4YUX BEUIECTB U NIOYEMY?

[TpuBenuTe KiIaccupuUKaMIO HEIeTydyero ocrarka. OT 4ero 3aBUCHT BBIXOJ M CBOMCTBa
TBEP/BIX HEJETYUYUX OCTATKOB?

Tennora cropanus Torumsa. Ee 3aBUCUMOCTB OT pa3inyHbIX (GakTOpoB. YTO MOHUMAIOT IO/
yEJIbHOW TEIJIOTON cropaHus’?

Beoicmiast u HU31as TEMaoTa Cropanus ToIMBa. Yem oObsICHIETCS pa3inune MeXy HUMU?
B yem 3akirouaeTrcsi CylIHOCTh METOJIa ONPEAEIICHHS TEIIOThl cropanus tominBa? Kakoi
II0Ka3aTeNIb SHEPIeTHYECKOW LEHHOCTH TOIUIMBA IPHUHATO HCIOJIb30BaTh IIPU pacdeTax
pacxojia TormBa?

Kakue anemMeHThl BXOAAT B cOCTaB TBEpOro ToruBa? Kakue u3 HUX sSIBJISIOTCSI TOPIOYUMU
Y HETOpIOYUMH?

Kakue anemeHTh! SBIsItoTCs 0auiacToM U [ouemMy”?

Kaxkue BubI cepbl BXOJAT B COCTaB TOIUIMBA?

Uto Biiouaer B cebst aneMmeHTHBIM aHanmu3 TIU? I'me ucnonb3yroTcs JTaHHBIE STOTO
aHanuza’?

Kakumu crioco6amu MOXKHO ONPENENIUTh JIEMEHTHBIA cocTaB TomuBa? Kak BbIpakaeTcs
AJIEMEHTHBIM COCTaB pabodel Macchl, AHAJIUTHUECKOW MacChl, CyXOW MacChl, CyXoW
0e330JIbHOM (TOprOYEii) MacChl, OPraHUYECKON MacChl TOTLTMBA?

OneMeHTHbIN coctaB TI'M, 3aKOHOMEPHOCTH €ro U3MEHEHUs B 3aBUCUMOCTH OT MPUPOJIBI,
cTaauu Metamop¢usMa U neTporpapuyeckoro cocTana.

BimsHue anementHoro cocrasa TI'M Ha TennoTy cropanus TOILIMBA.

I'pynnoBoit xumuueckuii cocraB TI'M mo ngaHHBIM M3y4eHUs TPOLYKTOB SKCTPAKIUU
MUHEpaIbHBIMHU peareHTaMu.

I'pynnoBoii xumuueckuit cocras TI'M o 1aHHBIM HccaeAOBaHUSA IPOIYKTOB IKCTPAKIIMU
OpraHWYECKUMH peareHTamHu.

Bonpocwt k konnoxeuymy no pazoenam 5-1

1.

O6oramenune TI'U. Ilokasarens oOoratumoctd. IIpUHLUIBI T'PaBUTAIMOHHHOTO U
(bIOTAIMOHHOTO 00OTAIICHHS.

MeTtoap! pa3feneHns roploynux UCKOMAaeMbIX U MPOAYKTOB X MEpepaboTKU: SKCTpaKIus,
NEeperoHKa 1 peKTH(UKanus.

MeTtoapl pa3zieneHusi TOpIOYMX MCKOMAeMbIX U MPOIYKTOB UX HepepaboTKu: aacopOrus,
abcopOuus, MeMOpaHHBIE METO/IBI.

Metoapsl  pazieneHuss TOPIOYMX HCKOMAaeMbIX U IMPOAYKTOB HX  IepepadOTKH:
KpHUCTaITU3AIMs], KOMILIEKCOOOpa3oBaHue.

Ouznyeckue W (PU3NKO-XUMUYECKHUE METOJIbl HCCIIETOBAHUS TOPIOYMX HCKOMAEMbIX U
IPOAYKTOB UX nepepaboTku. X cymHoCTh, 00,1aCTh IPUMEHEHUS

Tepmudeckast qecTpyKIus yrieid. 3aKOHOMEPHOCTH MPOIECCOB TEPMUIECKOHN JECTPYKITHH.
Tepmuueckast yCTOHYUBOCTD KaK (DYHKIUS SHEPTHH CBSA3H.

[Mupomuz OMY. OOmass cxema, 3Tambl TepMHUYECKOW necTpykiuu. Kiaccuduxaruys
NIOCJIEA0BATENbHO-IAPAJUIEIbHBIX MPOLIECCOB TEPMUUYECKON JECTPYKLIMU KAMEHHOTO YTJIS.
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3aKOHOMEPHOCTH pa3pbiBa XUMHUUECKHUX CBsI3eii B OMY npu nuposnuse.

OO0me 3aKOHOMEPHOCTH pa3pylIeHUs pa3iuyHbIX CcTpykTyp OMY mnpu mnuposnmse
(mapaduHOBBIe, Ha(TEHOBBIC, APOMATUYECKUE, AJTKUIAPOMATHUECKHE C KOPOTKOH H
JUTMHHOM 11€TIbI0, TUCHOBBIN CUHTE3).

Oco0eHHOCTH TEPMUYECKON NECTPYKLUHU Pa3IUYHbIX KIaccoB ¥YB nmpu HU3KUX U BBICOKUX
Temrneparypax. Psasl crabuisHOCTH YB 1pH paBHOM YHCIie aTOMOB yTJIepojia B MOJIEKYJIE.
Peakunu nmapora3oBbIX MPOITYKTOB ¢ 00Pa30BaBIIMMCS MTOITYKOKCOM -KOKCOM.
Kunernueckue ucciienoBanus npouecca nupoiinsa yriei. Llenp v 3a1a4ym KHUHETUYECKOTO
HCCIIEI0BAHMUS.

Mertoasl Tepmuueckoro ananusa: Jlepusarorpadus. [epuBatorpaduueckue kpusbie: TT,
ATT, ATA, T. OcHOBHBIE EPHOAbI TEPMOXUMHUUECKUX TTpeBpamienui TI'N.
Kunerndeckas cxema 1 KHHETHYECKAsi MOJIENb ITUPOIN3a KAMEHHOTO YIS
TemmnepaTypHble HMHTEpBaJIbl NUPOJIW3a KaMeHHOro yrid. Kparkas xapakTepucTuka
IIPOLIECCOB U NIPOAYKTOB IMUPOJIH3A.

O6mas cxema nuponuza kamenHoro yris (H.C. I'pasnoBa). Ee kpaTkas xapakTepucTHKa.
[TpumepHBIi BBIXOJ NPOAYKTOB MUPOJIM3a KAMEHHOTO YIUIS IMPU IOJYKOKCOBAHUM H
KOKCOBaHUU. YeM OH ompeaensercs?

[Tpoananusupyiite xapakrtep Bbixoga CO, CHa, H2 npu nuponuse yris B uHTEpBale
temrepatyp 100-900 OC.

Bonpocul k konnoksuymy no pazoenam 8-9
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XapakTepucTuka IpeariacTuyeckoro Harpesa. [lpoueccel, mnpoTrekaroomue B 3TOM
TEMIIEpaTypHOM MHTEpBAJeE.

Cragus mnactudeckoro cocrostHusa. OCOOEHHOCTH Tepexoja yriigl B IUIACTHYECKOe
COCTOSIHHE.

[Ipoueccrl, mpotekaromme B OMY B MIACTUYECKOM  COCTOSHUU.  Peakmuu
TUAPUPOBAHUS-IETUAPUPOBAHUS.

OcoOeHHOCTH MTpOLIECCOB KUAKOPa3HOH U TBepA0(ha3HON MOTUKOHICHCAIIUH.

[Toka3zarenu kauecTBa IJIACTUYECKOW MacChl (KOJIMYECTBO, BA3KOCTh, MPOIOJIKUTEIBHOCTD
npeObIBaHMs YISl B IUIACTUYECKOM COCTOSTHMM, KOJIMYECTBO 30H IIACTUYECKOT0 KOHTAaKTa
MEXy 3€pHaMU YT ).

®DakTOphI, OMNpENEISIIONME CBOMCTBA IIACTUYECKOM Macchl (ypoBeHb MeTamopduzma
yriel, nerporpaduyeckuil coctaB, TeMIEpAaTypHbIE MHTEPBAJIbl INIACTUYHOCTH, CKOPOCTh
HarpeBa, pasMep YroJbHBIX 3€peH, J00aBKM CMOJHMYTHIX BBICOKOMOJEKYISPHBIX
OpPTaHMYECKUX COSIMHEHUN U JIp.).

Cranus o6pa3oBaHus nostykokca. [IoHATHS 0 criekaeMOCTH U KOKCYEMOCTH YTJISL.
DaKTOPHI, ONPEAEIISIONIUE CIIEKAEMOCTb YIS (XapaKTepUCTUKA YTJIsl, KPYITHOCTh YTOJIbHBIX
3epeH, CKOpPOCTh HarpeBa, YIJIOTHEHHWE YTOJbHOW 3arpy3Kd, MUHEpaJbHbIE J100aBKH,
OpraHuYecKue J00aBKH).

MeTonp! onpesiesieHus: CieKaeMoCTH KaMeHHOTo yriisl. [Tokazarenu criekaeMoCTH.
XapakTepucTUKa  IUIACTUYECKUX  CBOMCTB  yruga 1o  Metony  CamoskHHKOBA.
IInacTomerprueckas KpuBas. Buabl miiacToMeTpuYeCKO KPUBOM.

Ilepexon nmosrykokca B KOKC. MexaHu3M nporecca.

BnusiHue ycaaku nogyKoKca-KoKca Ha TOKa3aTeNH €ro KPYIHOCTH.

ITpounocTh KOKca. Buasl npoyHOCTH.

HpobGuMocTs 1 uctupaemMocTtb kKokca. [lokazarenu.

MeTto1b1 onpeieneHns KOKCYEMOCTH KAMEHHOTO YIJIS.

HectpykruHas ruaporenusanus (") TBepapix Torums. Llenb, criocoOsbr.

Teopetnueckue ocHOBBI 1.

Cripbe, ucnosibzyemoe st I,

®dakTopsl, Biustomue Ha npouecc I



20. BnusHUEe THAPOTCHU3AIMN HA CIIEKAEMOCTh OYpPhIX M KAMEHHBIX yTiien

IIpuMepsI pacyeTHBIX 3aJaHHUI:

1. Ompenenutb TEIUIOTBOPHYIO CHOCOOHOCTh (Q,) yIUIsA, DJIEMEHTHBI COCTaB KOTOPOTO
(o1 (1 4% {11150

DaeMeHT C H S N O W A
Coneprkanue, macc.% 37,2 26 06 04 [12 40 7,2

Pemenue. [TogcraBum npuBeeHHBIC B Ta0IUIE JaHHBIE B popMyiry MeHeneena:

Qu = 0,339[C] + 1,025[H] + 0,1085[S] — 0,1085[0] =
0,339-37,2 4+ 1,025 - 2,6 + 0,1085 - 0,6 — 0,1085 - 0,12 = 13,0 MJ[x/xr.

Otser: 13 MJDK/KT.

2. OnpenenuTs TEIUIOTY CTOPaHUs CMECU ra3oB cocTaBa, 00.%: H2-87; CH4-2,5; C2H2-0,5; CO2
-10.
Pemenne. Husmyro TemnoTy cropams IM° cMecH ra3oB JaHHOTO COCTaBa PAcCUMTAEM IO

dbopmyie

Qu(cm) = 0,108[H,] + 0,358[CH,] + 0,560[C,H,] =
0,108 - 87 + 0,358 - 2,5 + 0,560 - 0,5 = 10,571 MJ[x/m3 .

Otser: 10,571 M]JIx/kr.

3. IIpu oboramiennu TpyAHOOOOTraTUMOTO YIJIsl OBIIIM MOTY4EHBl: KOHLIEHTPAT C 30JbHOCThIO 10%,
MPOMEXKYTOUHBINH MPOAYKT, coaepxamuii 30% MHUHEpaTbHBIX BELIECTB, MpuU Bbixoae 4,5% u
OTXOJIbI 30JbHOCTBIO 72%, BBIXOJ MX cocTaBuil 25%. OnpenenuTs 30JIbHOCTD PSAIOBOTO YIJIS.
Pemenne. Haxonum nponeHTHbIN BBIXOJ (Ap.y.) KOHIIEHTpaTa:

100 — 4,5 -25=70,5%.

30JIbHOCTH PSIIOBOTO YIJIS paBHA:

Apy.=(10- 70,5 +30- 4,5 +72- 25) /100=26,4%

4. Tlpm ucneITaHUW Ha OOOTATHMOCThH YIJICH IBYX Pa3IUYHBIX MECTOPOXKICHUUW METOJI0M
paccioeHust Mpod B TSHKEIBIX )KHUIKOCTSIX MOJIYYCHBI CIEAYIONINE PE3YIbTaThI IO BIXOAY:

npo6a 1: IpoMexyTOUHBIX (paKimii ¢ mIoTHOCTEI0 1400—1800 Kr/HM® — 3,76%; 6ECTIOPOHBIX C
mwioTHOCTRIO < 1800 xr/um® — 84,9%:

npoba 2: mpoMeKyTOUHBIX - 29,0%; 6ecriopoaHbIX - 71,2%.

OnpenenuTh KaTeropuio 000raTUMOCTH ITUX YTIICH.

Pemenue.

O06oratuMocTh paBHa

T =('Yr[p /'Y611 ) 100, %,

/1€ Ynp — BBIXOJI IPOMEXYTOUHBIX (pakiui, y — 1400—1800 xr/am3,
Yon — BBIXOJ OecriopoHoi Macchl, ¥ < 1800 kr/Hm3.

Takum oGpazom:

1. (3,76/84,9)-100 = 4,43%, T. e. nerkas;

2.(29,0/71,2)-100 = 40,7%, T. €. oueHb TpyAHAS.



5. TINOTHOCTh HACBITHOM MacChl IIMXTHI YMEHbIIMIACh ¢ 775 10 760 Kr/HM® npu HeM3MEeHHO#H
BJIare W JPYrux mapaMeTrpax ee kadectBa. Kak m3MeHHTCs pacxo ra3a Ha oborpeB Oatapeu s
COXpaHEeHHUsI TOCTOSTHHBIM YPOBHS TOTOBHOCTH Kokca? [IpekHee 3HaueHue o0111ero pacxoja rasa -
11220 am%/4.

Pemenue. KonudecTBo KOkCyeMo# mMXTHI (KT) B mepBoM ciaydae 775-Vk,Bo - ciaydae 760-Vk
(VK - moJie3HbIi 00beM KaMepbl KOKCOBAHHS).

C yMeHbLIEHHEM IUIOTHOCTH HACBIMHOM MAacChl IIMXThI  KOJIMYECTBO KOKCYEMOHW IIUXTHI
ymenbiuiock B 775-Vk/(760-Vk)=1,0197 pa3, cnemoBaTeNbHO, pacxoi OTOIMUTEIBHOTO Tasza
YMEHBIIIUTCS BO CTOJIBKO € pa3 U COCTABUT:

11220:1,0197= 11003 am%/u.

6. [Ipu oborpeBe TOMEHHBIM ra30M M3MEHEHHE Kod(duirenta n3opITKa Bo3ayxa ¢ 1,3 Ha 1,5
TNIPUBEIO K YBEIMYCHHIO KOJMYECTBA MPOAYKTOB ropeHmst ¢ 1,85 mo 2 um® ma 1 mM® rasa.
Temneparypa npoaykros roperus 300 °C, temmoemxocts - 1,47 xJlx/(am® K). Onpenenuts
JIOTIONHUTENBHBINA yHOC Temna Ha | HM° ra3a. Ha cKONBbKO MPOIEHTOB yBETMUHUTCS PAacXojl Tema
Ha 060TpPEB MpH TemIoTe cropanus raza 4000 k [x/ame,

Pemenne. JlonmonHUTENbHBIA YHOC TEIUIa CBSI3aH C MOBBIIIEHHON IUIOTHOCTHIO TMPOIYKTOB
CrOpaHusl JIOMEHHOI'O T'a3a 0 CPABHEHMIO C INIOTHOCTHIO IPOAYKTOB CTOPAHMSI KOKCOBBIM T'a30M.
Jns 1 M rasa oH cOCTaBHT:

Quon= (2-1,85)1,47-300=65,5 xJIx.

Pacxop terna Ha o6orpeB yBenuuutcs Ha (65,5/4000)100=1,64 %.

7. W3BecTHO, YTO YIACHbHBIA pacxoi Temjga Ha KokcoBaHue BiakHoH muxThl (W = 10%)
coctaBisieT Qe = 2700 xJ[k/kr. OnpeneuTh yAeIbHBI pacxoj Telia Ha KOKCOBAHHE CYXOM
HIAXTHI Qe
Pemenue. Bocrionb3yemcest hopmynoit

100 —w w

Tou = Gew 790 + v T00°

Jew — YJEIbHBINA PAcX0]] TEIJIa Ha KOKCOBaHME | KT CyXO# muXThl, KJ[K/KT;

Qw— YZeNbHBIM pacxoJ Temia Ha ucrapeHue 1 Kr BOJbl U MEperpeB BOASHBIX MapoB, KJ[K/KT.
Ecnu npunsaTh sHTanbnuio 1 kr BoasHbix napos rnpu 0° C 2490 xJIx/kr, a TerioTy neperpesa C-t =
2,04 « 650 = 1320 x/Ix/kr, TO mpH K. 1. A. neuerr 75 %, qw=5070 x/x/kr/ dakTudecku 3Ta
BEJIMYMHA MOXKET J0X0aUTh 110 5800 kJ[K/KT.

BeIpa3zuM (e

Gon — 58w 2700 — 58 - 10
100—w  100—10

Qe = 100 = 2356 xJIx/kr.

IIpumepHbIe TeMbl pedepaToB

1. Ouenka BHUIOB TPHUPOAHBIX HHEPrOHOCUTENEH KaK ChIpbS M TEPMUYECKOH U
TEPMOXUMHUYECKOH MepepadoTKH.

2. CoBpeMeHHOE COCTOSIHHE W OCHOBHBIC TCH/ICHIIMH B PAa3BUTHUHU TEXHOJOTHH IepepaboTKH
IIPUPOJHBIX dHEproHocurenen B Poccuu u B mupe.

3. Teopernyeckoe U MpaKTHIECKOE 3HAUCHUE (PU3MUECKIX CBONCTB KaK MIPUPOIHBIX TOTIUB,
TaK ¥ TBEPJBIX MPOIYKTOB UX TEPMHUECKON MEpepadOTKH.

4. Tlopucrocts yrieil. Knaccudukanus, xapakTepucTUKa U METOAbI U3YUYEHUS MOp YIJIEH.
Meroasl nccaen0BaHusl CyMMapHON BHYTPEHHEN ITOBEPXHOCTH YIJIEH.

5. Onruueckue  CBOMcTBa  TBEpPABIX  TOIUIMB. OtpaxatenbHas  CIIOCOOHOCTH
nerporpauyeckux MHIPEAUEHTOB U CTENIEHb MeTaMopdu3ma.

6. Xpomarorpadus Kak METOJI UCCIEAOBAHUS B YTIEXUMUHU

7. Meronb! MK-ciekTpocKkonuu B UCCIEI0BAaHUU YITIEH.



10.

11.

12.

13.

14.

15.

PactBopenne yriel Kak METO[] IIO3HAHUS X CTPYKTYPBI M KaK METO MOJYYEHUs U3 yIJIs
KUOKHUX TPOAYKTOB MMPAKTUUCCKOI'O HA3HAYUCHU .

PactBopenne yrieil B JOHOpax BOJOpOJa M B HMPUCYTCTBUHM BOJOpoja. PeakumoHHas
CIIOCOOHOCTh  YIJIS, BBISBJIEHHAs IIpU PACTBOPEHUU. YINPABICHUE PEAKIMOHHOMN
CIIOCOOHOCTBIO YTJIAL.

Hwuzmas m BpICIIas TemmaoTa CropaHus. CBs3b BbIXOJa JICTYYHX, 3JICMCHTHOI'O COCTaBa
TOIUIMB C TEIUIOTOW CropaHus. AHAIU3 PACUETHBIX (OPMYJ A BBIYMCICHUS TETIIIOTHI
CrOpaHus 10 3JIEMEHTHOMY COCTaBY.

Pa3BuTHe TeXHOIOTHMH KOKCOBaHMS TBEP/BIX MPUPOAHBIX 3HEproHocureneii B Poccuu u B
MHpe.

[IpeBpaleHue B mIaCTUYECKOE COCTOSTHUE KaK Pe3yIbTaT TEPMUUECKOM NECTPYKIIUH YTJIsL.
CBoiicTBa yriieil B IIaCTUYECKOM COCTOSIHUU: BSI3KOCTH I'a30MPOHHUIIAEMOCTh, TUHAMUKA
ra30BBIJCIICHNUS, TEMIIEPATYPHBIC HHTEPBAJIBL.

CnekaemMoCTh, CIEKawolas CIOCOOHOCTb UM KOKCYeMOCTb yriled. Meroabl HX
OIIpe/ICTICHUSI.

3HaueHue U HeoOXOAUMOCTh oboraiieHus yrieil. TeopeTuueckre OCHOBBI 00OTalEeHUS.
OneHka cTeneHy o0orameHus..

OcHOBHBIE IIPUHOUIIBI pacd€Ta MW COCTAaBJICHUA YIOJIbHBIX MIMXT Jd HIPOU3BOJACTBA
METaJLTypPrHYecKOTro KOKCa.



IIpunoxenne 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeJIeHH s POMEKYTOYHOM aTTeCTAIMHU

a) IliiannpyemMble pe3y/ibTaThbl 00Y4eHHsI H OLICHOYHBIE CPeICTBA Il IPOBEACHHS IPOMEKYTOYHOM aTTeCTALINM:

CTpyKTypHBIii
AJIIEMEHT [[narupyeMblie pe3yiabTaThl O0ydeHUS OLIeHOYHbIE CPEICTBA
KOMIETEHINH

[IK-2 CriocoGeH ocyniecTBIsATh KOHTPOJIb ChIPhs, MATEPHAJIOB U TEKYIIUX OTKIOHEHUH OT 3a/laHHBIX MMapaMeTpOB AJisi 00ECTIeUCHHs KaueCTBa KOKCOXMMUYECKOH
IIPOJYKLIHUH B XOZ€ €€ IPOM3BOJICTBA

[1K-2.1 OcyIIecTBIIsIET KOHTPOJb ChIpbsl U MaTepuainoslllepeuens meopemuueckux 60npocos K IK3ameHy:

st obecnieueHusl KauecTBa Kokcoxumuyeckoi| 1. Dmementnsiii coctaB TI'U, comepikanne Biaru, BIXOJ JETYYUX B 3aBUCUMOCTH OT CTEICHH

[TPOJYKIIMH B XOJI€ €€ IIPOM3BOACTBA yriaedukanuu

. O61as xapakTepucTHKa OypbIX yriei, KaMeHHbIX YIJieil, aHTpaluTOB

. Metamopdusm yrieit, hakTopsl, BIUSIONIUE HA HETO

4. XapakTepuCTHKa XUMHUYECKOTO JIEMEHTA: YIJepol. AJUIOTpOINHbIe (OPMBI YIiepona, ero
BAJICHTHBIE COCTOSTHUS B 3THX ()OpMax, TUIIBI CBsI3eH, KPUCTAIUINYECKUE PELIETKH.

5. Crpoenue oprannueckoir Maccel TI'M. MunemisipHble, MAaKpOMOJIEKYJISIPHbIE U TIOJIUMEPHAs
TUIIOTE3bI CTPOCHMUSL.

6. 3aKOHOMEPHOCTH CTPOCHHS SAAepHOW M Tepudepudeckord YacTeil CTPYKTYPHBIX €IMHUIY
MaKpOMOJIEKYJ ¢ U3BMEHEHHEM CTaJlH MeTaMopdu3ma.

7. CtpoeHue siiepHOM W mepupepuiHON dYacTel CTPYKTYpPHBIX €IUHUI] MaKpOMOJEKYJI
neTporpau4eckux MUKPOKOMIIOHEHTOB yrJiel (BUTPUHNTA, UHEPTUHHUTA U JIUIITUHUTA).

8. CoBpeMeHHBIE MTPEICTaBICHHS O MOJICKYIIIPHOM CTPOEHUM opranndeckoi maccel TT'H.

9. Mogenu cTpoeHHs U UX HaIMOJIEKYJIsIpHasi CTPYKTYpa.

10. Ilerporpadudeckuii COCTaB HCKOITAEMBIX yIIICH

11. Manepanbl, ux Tpynmnbl. XapakTepUCTUKa MalepajoB. J[MarHOCTHKa MalepajoB IO
MTOKA3aTEeNI0 OTPAKEHUS

12.  JIUTOTHIIBI U CTPOCHUE YTIIe

13. Munepanbubie npumecu TI'U, nX 0oCHOBHBIE TTpEeBpAICHHUS.

14.  Copepxxanue MuHepanbHbIX npuMeceil B TI'U. TloBenenne MuHepaibHBIX KOMIOHEHTOB
IIPU C)KUTAHHUM U [TPU TUPOJIU3E.

15.  /[laiite omnpeneneHue 30JIbHOCTH TOIUIMBA, U HAMUIIUTE (POPMYJIBI IIepecyeTa Ha CYXYIo U
pabouyro Maccel ToruBa. CyIHOCTh ONPEETICHHS 30IbHOCTH.

16. Conepxanue cepuuctbix coenuHennii B TTY. CymHocts onpenenenus. Bunsl cepsl n

w N




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[[nanupyemblie pe3yabTaThl 00yUeHHs

O1IeHOYHBIC CPEICTBA

BJIMSIHUE UX Ha KQUECTBEHHBIE [10KA3aTeI YIJIs U KOKCa.

17.  UYro Ha3bIBaeTCs JETYYMMHU BELIECTBAMH, U KaKHE COEIMHEHMs BXOIAT B UX COCTaB?
Omnpenenenue BbIX0AA JETYUUX BELIECTB.

18. Bmixox neryuux BemiectB u3 TI'W. BnmsHue npuponsl, craguu meramopdusmMa u
neTporpauyeckoro cocTaBa TOIUIMBA HA BBIXOJ JIETYYUX BEIIECTB U MOKA3aTEIN KauecTBa
npoaykuuu nupoauza TI'N.

19. Kakwue u3 mpUpOJHBIX SHEPTETUYECKHUX TOIUTUB XaPaKTEPU3YIOTCS HANOOIBIITNM BBIXOI0M
JETY4YMX BEUIECTB U ITOYEMY?

20. IlpuBeamre KiIaccUPHUKAIMIO HEJIeTydero ocrarka. OT 4ero 3aBUCUT BBIXOJ U CBOWCTBA
TBEPABIX HEJIETYYUX OCTATKOB?

21. Temnnora cropanus TormBa. Ee 3aBHCHMOCTh OT pa3NMYHbBIX (PaKTOPOB. YTO TOHUMAIOT
M0/ YACJIbHOW TEIJIOTOM cropaHus?

22. Beicmias ¥ HH3IIAs TEIUIOTa CTOPaHHs TOIUIMBA. YeM OOBACHSETCS pa3udhe MEXY|
HUMHU? B uyem 3aKiIr04aeTcs CyIIHOCTb METOJA ONPENEICHUs TEIUIOTHl CTOPAaHUs TOIUIMBA?
Kakoli moka3aTenp SHEPreTMYeCKOM LEHHOCTH TOIUIMBA IPUHATO MCIONb30BaTh IIpU
pacderax pacxoja ToruiuBa?

23. Kakue »1meMeHThl BXOJAT B cocTaB TBepaoro tormmBa? Kakue W3 HUX SBISAIOTCH]
TOPIOYUMH U HETOPIOYNMHU?

24.  Kakue 3JeMeHTHI ABJISAI0TCS 0autlacToM U 1ouemy?

25. Kakue BUBI Cepbl BXOJAT B COCTAB TOILIMBA?

26. Uro BruouaeT B cebs aneMmeHTHBIM aHanus TI'M? ['me ucnonb3yroTcs JaHHBIE HTOTO
aHanmu3za?

27. Kakumu crioco6aMu MOXKHO ONPEAETUTh 3JIEMEHTHBIN cocTaB ToruBa? Kak Belpaskaercs
AIIEMEHTHBIM cocTaB pabodeil Macchl, aHAJIUTUYECKOW Macchl, CyXOM Macchl, CyXOu
0€330JIbHOM (TOpIOYEeii) MacChl, OPraHMYECKOM MacChl TOTUTUBA?

28. DOnementHsbli coctaB TI'U, 3aKOHOMEPHOCTH €T0 N3MEHEHHS B 3aBUCHMOCTH OT MTPHUPO/IHI,
CTaJuu MeTamopdu3Ma 1 neTporpapuueckoro cocTana.

29. Bimsaue snmemenTHOro coctaBa TI'M Ha TEIIOTY CropaHus TOIUIHBA.

30. I'pynmnoBoif xumuueckuit coctaB TI'Ml mo maHHBIM HM3y4eHHUS MPOAYKTOB SKCTPAKIHH
MUHEPATbHBIMU peareHTaMH.

31. I'pynnoBoii xumuyeckuii coctaB TI'M mo gaHHBIM UCCIEI0BaHUS TPOAYKTOB SKCTPAKLIUY]

OpraHNn4YC€CKUMHU pCarcHTaMu.
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[[nanupyemblie pe3yabTaThl 00yUeHHs

O1IeHOYHBIC CPEICTBA

32. Oo6oramenue TI'U. Tlokazarens oGorarumoctd. [IpMHIMIBI TPaBUTAIMOHHHOTO H
(bIOTAIMOHHOTO 00OTAIICHHS.

33.  Meronpl pazzieneHus TOPIOYUX UCKOMAEMBIX U IPOAYKTOB UX MEPEPabOTKH: SKCTPAKIIHS,
NEPeroHKa M peKTH(UKaILs.

34. Meronbl pa3aeneHusi TOPIOYUX UCKOMAEMbIX U MPOAYKTOB HX MepepadOTKH: aacopouus,
abcopOuus, MeMOpaHHbIE METOIBL.

35. Meronbl pazaeneHuss TOPIOYMX KCKOMAEMbIX M TPOAYKTOB HUX MepepabOTKU:
KpUCTAJIIIN3aLusl, KOMILUIEKCOOOpa30BaHUE.

36. ®Dusnueckue U (PUIUKO-XUMUYECKHUE METOIBI HCCIEIOBAHUS TOPIOYUX HCKOMAEMbIX U
IPOAYKTOB UX mepepadoTku. X cymHOCTh, 001aCTh MPUMEHEHUS

37. Tepmuueckass jAecTpyKuus yried. 3aKOHOMEPHOCTH IPOLIECCOB  TEPMUYECKOMH|
nectpykuuu. Tepmuueckast ycTOHUMBOCTh KaK (DYHKIIMSI SHEPTUU CBS3H.

38. IMuponuz OMY. OO6mas cxema, sTambl TepMuyecko aectpykiuu. Knaccudukanus
MocJe0BaTEIbHO-IApaUIETbHBIX MPOIIECCOB TEPMUUYECKON NECTPYKIIMU KAMEHHOTO YTJIS.

39. 3aKOHOMEpPHOCTH pa3pbIBa XMMHUYECKHX cBsi3eil B OMY npu nuposuse.

40. OOume 3aKOHOMEPHOCTH pa3pyLICHHUs PpazIuuHbBIX CTpykTyp OMY mnpu nmposmse
(mapaduHoBBIE, HATEHOBBIE, APOMATHYECKHUE, ATTKHIIAPOMATHIECKUE C KOPOTKOM U JNTMHHOM
LENbIO, TUEHOBBIN CUHTE3).

41.  OcOoOEHHOCTH TEPMHUECKOMN NECTPYKIUH Pa3IMUHBIX Ki1accoB Y B npu HU3KUX U BBICOKUX
Temrneparypax. Paasl crabmiibHOCTH Y B 1pu paBHOM yuclie aTOMOB yIiIepojia B MOJIEKYJIe.

42.  Peaxnuu napora3oBbIX MPOIYKTOB C 00Pa30BaBIIMMCS MOTYKOKCOM -KOKCOM.

43. KuHeTHueckue HCCIEJOBAaHUS Mpolecca NHUPOJIU3a  yIJeH. Ilens u 3amaum
KMHETUYECKOTO HCCIIEeI0BaHUS.

44.  Meroabl TepMuyeckoro ananusa: Jlepusarorpadus. [lepuBatorpaduueckue kpusbie: TI,
ATT, ATA, T. OcHOBHBIE TEpUOABI TEPMOXUMHUYECKHX NTpeBpamieHuit TT'H.

45. KuneTnueckas cxema U KHHeTH4YecKas MOJIeNIb MUPOJIN3a KAMEHHOT'O YTJIs

46. TewrmepaTypHble WHTEpBAIbl NHPOJM3a KaMeHHOro yris. Kparkas xapakTepHCTHKA
IIPOLIECCOB U MTPOYKTOB MHUPOJIN3A.

47. O6mas cxema nmuponuza kameHHoro yrist (H.C. I'psizHoBa). Ee kpaTkas xapakrepucTuka.

48. IlpuMmepHbI BBIXOJ MPOAYKTOB IMHUPOJIM3a KAMEHHOTO YIJI HPU MOJYKOKCOBAaHHUU U

KOKCOBaHUU. YeM OH ompeaensercs?
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[[nanupyemblie pe3yabTaThl 00yUeHHs

O1IeHOYHBIC CPEICTBA

49. IIpoananusupyiite xapakrtep Bbixona CO, CHs, Hz mpu nmuponuse yrist B MHTEpBase
temnepatyp 100-900 0C.

Badauu 0151 camocmosamenbHo20 peuenusl:

Kakumu cioco6aMu MOKHO YBEIMUUTH PABHOBECHOE MPEBPAILIEHUE MPU MPOTEKAHUU PEaKIIUii

CO+H,0=C0,+H,+Q; C,Hy = CHy + H,— Q.

Hanwummre BeipakeHUe 11 KOHCTaHThI PABHOBECHSI.

[Tpu oGxure muxThl, comepxameid 10T U3BeCTHAKA M KOKC OMPENEIHUTh: a) Pacxo] KOKca
cocraBa (Mac.%): C-91;30ma— 7; Binara— 2; 0) cocraB 00KUTOBBIX Ta30B (00.%0); B) TeIUI0BOM AphekT
peakiu oOxura. CremneHb pasiokeHHs mpu oOxure m3BectHska 95%. Bozmyx momaercs ¢ 40%
130BITKOM.
CocraBuTh MaTepualbHBIM M TEIIOBOM OanaHC Mpoliecca MOMYYeHHs BOAOpPO/AA KaTaTUTUYECKOM
KoHBepcueil MeraHa. CocTaB HCXOJHOM Ta30Boit eMec (M2): CH, - 100,0; H>0 - 250,0. TloTepy TermoTs]
cocTaBIsIIOT 4% oT mpuxona. Temmeparypa cmecu Ha Bxone B peaktop - 380°C, Ha Bbixome 800°C.
[porece uaer no peaxiwm: CH, + H,0 = CO + 3H, — 206200k 1x/M0ib

[Ipn naGopaTOpHBIX HMCHBITAHUSIX OBLI MOJTYYEH 3JEMEHTHBIH COCTaB KY3HEIKOIro YIS Ha)
roprouyio maccy,%: C%f=84,0, H%'= 45, N%'=20; 0%=90; S%= 0,5 BuaxnocTs 1
30JbHOCTh Ha pabouyro Maccy cocraBmima: W'=12,0; A'=11,4 %. Omnpenenute cocTaB
paboueii Macchl yrisl.

B nexe pasmepamu 90x20x6 M° u3-32 pasrepMmeTH3alli 00OpYAOBaHHS HcHapuiaoch 10 K
ammuaka. Temmeparypa Bosayxa B mexe 20 °C, maBmemme P= 750 mm pr.cT. PaccumTath
00BEMHYIO KOHIIEHTPALIMIO aMMHUaKa B BO3JIyXe U ONPEAETIUTh B3pbIBOONIACHOM JIM MOJTYy4nIach
€ro CMech C BO3JIyXOM, €CJIM CUUTaTh, YTO Mapbl aMMHaKa PAaBHOMEPHO PACIPEAETUINCH I10
BCEMY CBOOOJHOMY 00BbeMy mMomernieHus? 3HayeHHe Kod(pQUIMEHTa, YUUTBHIBAIOLIET0, YTO
yacTh 0o0beMa TOMEIIEeHUs 3aHsATa o0opyaoBaHWeM, TMpuHATH  paBHbBIM (8.
KoHueHTpalmoHHble Mpeesbl BOCINIAMEHEHUsI aMMHaKa COCTaBIISIOT, 00.%: HuxkHuA -15,0,
BepxHUI — 28.

IIpu wucoblTaHMM Ha OOOraTUMOCTh YIVIEH JBYX Ppa3IMYHBIX MECTOPOXKACHUN METOa0M
paccioeHust Mpo0 B TSHKEIBIX XKUIKOCTSAX MOJIYYEHbI CIEAYIOUIUE Pe3yIbTaThl 10 BEIXOAY:

1npo6a 1: IpoMesKyTOUHBIX (pakiuii ¢ mIoTHOCTHIO 1400—1800 Kr/HM — 3,76%; 6eCIIOPOIHEIX ¢
mnoTHOCTBIO < 1800 kr/uM® — 84,9%; mpoba  2: IPOMeEKyTOUHBIX - 29,0%; 6ecropoHBIX -

71,2%.
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[[nanupyemblie pe3yabTaThl 00yUeHHs

O1IeHOYHBIC CPEICTBA

Onpenenuth KaTeropuio 000raTUMOCTH ITUX YIIICH.

BEIMOTHATE IepecyeT pe3ysnbTaToB aHAIM3a TBEPAOTO TOILUIMBA JIJIsl PA3JIMYHBIX €r0 COCTOSIHHM.
[Tpu mabopaTOPHBIX UCHBITAHUSX OBUI MOJYYECH SJEMEHTHBIA COCTaB KY3HEIIKOTO YIS Ha
roprodyro Maccy,%: C%’=84,0, H%= 45 NB=20; 0%=90; S%= (5 Buaxaocrs u
30JIHOCTh Ha pabouyio Mmaccy cocraBmwima: W'=12,0; A=11,4 %. Onpexmenure cocras
paboueii Macchl yriis.

3a0anue ma pewenue 3adau u3z npogeccuonanrvrol obracmu (0omauinee UHOUBUOVAILHOE,
3a0anue)
1.

Paccunraiite Maccy u 00BeM CyXOro BO3/yXa, TEOPETHUECKH HEOOXOIUMOTrO st
moJIHOTO cropanus 1 xr yrist ¢ maccoBoit jponeit: C -0,862, Ho — 0,046, No— 0,012, Bnaru
-0,010, 30me1 — 0,070.

PaccuuTarh Teopernueckuii 00beM BO3yxa HEOOXOAMMBIN JJISl TIOJIHOTO CropaHus 1 Kr
muaTHnosoro 3¢upa C2HsOC2Hs npu temmeparype 10 °C u naBnennn 1,2 at. V dypMm
nomeHHo# neun cropaet 50000 kr yris B yac (coaep:kanue yriepona B yrie 80%).
PaccuntaTh TEOpETHUECKOE KONMYECTBO CYXOTO BO3AyXa (MS/MHH), HEOOXOIMMOE s
TOpeHus yIIis, eClU Bech yriaepos cropaet 1o CO. (2963 m%/mum).

JlomeHnHBI# Ta3 coctaBa (00.%): okcua yriaepoaa (1) CO — 28, sogopox Hz — 3, CO2 — 12,
metan CHs — 0,6, CoHs — 0,2, a3oT N2 — 56,2. T'openue npotekaer ¢ 20 % u30bITKOM
Bo3ayxa. (10,1 m). PaccumTarh a) TeopeTHYeCcKH HEOOXOIMMOE KOIMYECTBO BO3IyXa)
s cxuranus 1 M2 JOMEHHOTO Ta3a; 6) coCTaB IPOAYKTOB FOPEHHS.

HazoBute o0mue 3aKOHOMEPHOCTH pa3pylIeHUs pa3inyHblX cTpykryp OMY npu
nuponu3e (mapaguHOBBIE, HadTEHOBBIC, apOMaTHUYECKHE, AalKUIAPOMATHUYECKHE C
KOPOTKOM M JJIMHHOM IeNblo, IUEHOBBIM cuHTe3). Kakue NnpoAayKThl IMpU 3TOM
noJtyqarorcs?
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UYro n3o0pakeno Ha puc.?  Onummre paboTy 3TOH yCTaHOBKH.

[Ipu oGoramennn TPyAHOOOOTaTUMOTO YIJIsi OBLTH MOTyYeHBI: KOHIIEHTPAT C 30JIbHOCTHIO
10%, mpoMeKyTOUHBIN NPOLYKT, coaepkanuii 30% MUHEpalIbHBIX BEUIECTB, IIPU BBIXO/IE
4,5% 1 0TXO0BI 30JbHOCTBIO 72%, BBIXOA MX cocTaBmil 25%. OnpenenuTb 30JbHOCTH|
PAIOBOrO YIJISL.

[110THOCTH HACHITHON Macchl HIMXTHl yYMEHbIIIACh ¢ 775 10 760 xr/am® mpw
HEM3MEHHOH Bilare M Jpyrux napamerpax ee kauectBa. Kak M3MeHHTCS pacxoj rasa Ha
oOorpeB Oatapen Al COXpaHEHUsS MOCTOSIHHBIM YPOBHSI TOTOBHOCTH Kokca? [IpexHee
3HaueHHe obIIero pacxoa rasa - 11220 am>/u.

Uto m3obpaxeno Ha puc.? Kakyro mHbDOpMaIuio MOXKHO MOTYYUTh U3 aHAJIU3a ITUX
KpHUBBIX?

22



CtpyKTypHBII
JJIEMEHT
KOMIETEHINH

[[nanupyemblie pe3yabTaThl 00yUeHHs

O1IeHOYHBIC CPEICTBA

10.

Bopare nrper
L e

I T T T T e O R R I A |
Temnepamgna, €
L A

_——“;‘Qj‘ﬂﬂfylﬂﬂ,:_\_—_—:r
- i

Z2

LOmteired CROR, M
LR

Ha3oBute temmeparypHble MHTEpBajibl IUPOJIM3a KaMEHHOro yris. Jlalite KpaTkyro
XapakTEpUCTUKY TIPOLECCOB W MPOAYKTOB Iuposin3a. KakoB INpuUMEpHBI BBIXOJ,
MPOAYKTOB MHUPOJIM3a KAMEHHOTO YIJISI IIPU IMOJYKOKCOBAaHMM M KOKCOBaHMU. Uem OH
onpexaensiercs?
Briciias 1 Hu3mIas TEMjoTa CropaHus TomuiuBa. YeM OOBACHSECTCS pasziinyue MEXIY|
HUMH? B yem 3akioyaeTcsi CynHOCTh METOa ONIPEAEIEHUs TEIIOThI CTOPAHUSI TOTLIUBA?
Kakoil mokaszarenb HEPreTHYeCKON LEHHOCTH TOIUJIMBA MPUHATO HMCIHOJIB30BATh IPHU
pacyerax pacxojia TOmiMBa?
Ha3zosute Mapku yrieil. Kak M3MEHUTCS KauecTBO KOKCAa MPH M3MEHEHUH COAEp KaHUS
OTZIETIbHBIX MAPOK yrieu?
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0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJH M KPUTEPHUHU
OLlCHUBAHUS:

[TpomexyTouHas arrectanusi Mo IucHuIuinHe «TeopeTnyeckue OCHOBBI XMUMHUYECKOM
TEXHOJIOTUM TOIUIMBA U  YIJIEPOJHBIX MaTepHaoB» BKIIOYAET TEOPETUYECKHE BOIPOCHI,
MO3BOJIAIONINE OLIEHUTh YPOBEHb YCBOCHHUS O0YyYaIOIIMMUCS 3HAHUHM, U MPAKTHUYECKUE 3aJaHus,
BBIABIISIIOLINE CTENEeHb C(HOPMUPOBAHHOCTH YMEHMH W BIAJCHUH, NpoBOAUTCS B (opme
JK3aMeHa.

DK3aMeH M0 JaHHOW JIMCUUIUIMHE MPOBOJHUTCSA B YCTHOM (popMe Mo 3K3aMEHAIMOHHBIM
OousietaM, KaXIbld M3 KOTOPBIX BKIIOYAeT 2 TEOPETHMUECKHUX BOIPOCAa U OJHO MPAKTHUECKOE
3a/laHue.

IToxka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OILICEHKY «OTJIMYHO» (5 6aoB) —00ydaronuiicss 1EMOHCTPUPYET BHICOKHI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIUH, BBICOKUNA ypOBEHb 3HAHUN HE TOJBKO Ha YpPOBHE
BOCIIPOM3BECHUS W OOBSICHEHUS HMH(OpMAIMHM, HO W HHTEUICKTyaJlbHbIC HABBIKM PEIICHUS
npo0JieM u 3a7au:

JTaeTCsl KOMITJIEKCHAs OLIEHKA MPEIJI0KEHHOM CUTYyallNu;

JEMOHCTPHUPYIOTCS TNIyOOKHE 3HaHUS TEOPETUYECKOro MaTepuana U YMEHHE UX
MIPUMCHSITD;

MocJe0BaTeIbHOE, MPABUILHOE BHITIOJHEHHE BCEX MPAKTUUECKUX 3a/1aHUM;

yMeHue 000CHOBAHHO M3JIaraTh CBOM MBICIIH, JeTaTh HEOOXOAMMBIEC BBIBOIBI.

— Ha OIICHKY «Xopomio» (4 Oamna) — o0y4aromuiicss AEMOHCTPUPYET CPEIHUN YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIUH:

JaeTCsl KOMILJIEKCHAs OLIEHKA MPEAIOKEHHOM CUTYallNH;

JEMOHCTPHUPYIOTCS JOCTaTOYHBIE 3HAHUS TEOPETHUECKOrOo MaTephalla M YMEHHE HX
MPUMEHSTh; HO JIOMYCKAIOTCS] HE3HAUUTEIbHbBIE OITHOKH, HETOUHOCTH

BBIIIOJIHEHHE BCEX MPAKTUYECKUX 3aJaHHWi; BO3MOXKHBI €IUHHYHBIC OIIUOKH,
UCTIpaBIIieMble CAMUM CTYACHTOM IOCJIE 3aMEUYaHUs PEeroiaBaTes;

3aTpyAHEHUS TPH AaHATUTHYECKHX OMNEpaIisX, MepeHoce 3HaHUH W yMEHHH Ha HOBEIE,
HECTaH/IaPTHBIE CUTYAIIHH.

— Ha OIEHKY «YyIOBJIETBOPUTEJbHO» (3 Oamna) — oOy4aromuiicss JEMOHCTPUPYET
HOPOTOBBIM YpOBEHb CHOPMHUPOBAHHOCTU KOMITETEHIIUHA:

3aTPYAHEHUS C KOMIUIEKCHOM OLICHKOM MPEJIOKEHHON CUTYyAalluH;

HEMOJIHOE  TeopeTHYeckoe O00OCHOBaHWE, TpeOyrollee  HaBOJMIIMX  BOIPOCOB
IpernojaBaTes;

BBINOJIHEHHE 33JaHUH TIPU TOJICKa3Ke MpernojaBares;

3aTpyAHEHUsS B (OPMYIHUPOBKE BHIBOJIOB.

— Ha OLIEHKY «HeY/AOBJIETBOPUTENbHO» (2 Oanna) — oOydaromuics AEeMOHCTPUPYET
3HaHus He Ooznee 20% TeopeTHdecKoro MaTrepuaia, JOMYCKaeT CYIIECTBEHHbIE OLIMOKH, He
MOYKET MOKa3aTh UHTEIUIEKTyaJbHbIE HABBIKU PELICHUS MPOCTHIX 3ajay.

— Ha OILICHKY «HeYy/0BJIeTBOPUTEJabHO» (1 0amt) — o0ydyaromuiicss He MOXET MOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEJCHHUA U OOBACHEHHMS HWHGPOpPMALMM, HE MOXKET I0Ka3aTb
MHTEJUICKTYaJbHbIE HABBIKH PEIICHUS MPOCTHIX 3a/a4 HEMpaBHIbHAs OLEHKA IMPEIOKEHHOM
CUTYaIHH.



